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Introduction
Racial differences in income and employment outcomes have been of considerable interest to researchers, policymakers, and laypersons for some time.
1 Earnings differentials between blacks and whites in the U.S. have received particular attention, with researchers having documented that the black-white earnings gap in the U.S. decreased considerably after 1940 (Smith and Welch 1989; Margo 1995; Chandra 2000; Couch and Daly 2002; Black et al. 2009 ). 2 Black-white relative earnings, however, have not increased without interruption. Bound and Freeman (1992) suggest that relative earnings for young black men decreased from the mid1970s through the 1980s. Subsequent work has focused on deterioration in relative black-white earnings concentrated among those with little education (Neal 2006 ).
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Researchers following Butler and Heckman (1977) and Brown (1984) have noted the increasing frequency of labor market dropout by black men, especially those with low skills. In fact, much of the observed convergence in black-white relative earnings results from the selective withdrawal of low-skilled blacks from the labor market (Butler and Heckman 1977; Brown 1984; Chandra 2003; Juhn 2003; Antecol and Bedard 2004) . 4 Labor market dropouts would have had relatively low earnings were they employed, so their withdrawal causes 2 observed black earnings to be overstated and the black-white earnings gap to be understated.
Because black non-employment has increased, researchers who do not account for selection over time will overstate the extent to which black-white earnings have converged.
This paper builds on previous research by documenting racial and ethnic differences in male earnings and their trends over time. Though the paper does not explicitly analyze the underlying or fundamental causes of these differences, providing descriptive evidence on the magnitudes, time trends, and proximate correlates of earnings differentials is highly informative.
We give special attention to the years from 2000 to 2010, a time period that includes the Great Recession and over which racial differences in earnings have received limited attention. Though our primary focus is on racial differences in earnings, we examine similar evidence for
Hispanics, who are often excluded or ignored in studies that focus on race. 5 We differ from most previous studies in our focus on annual rather than weekly or hourly earnings. An important difference between our paper and most of the literature is that rather than focusing on mean differences in earnings, our paper takes a quantile approach, focusing on differences at the median and other percentiles of the earnings distribution.
In what follows, we find that black male joblessness not only continued its long-run increase, but increased sharply during the first decade of the 21 st century. In 2010, the median log earnings gap between white and black men was the largest such gap since at least 1950.
Much of the increased joblessness and divergence in earnings is due to the recession and slow 5 A recent paper by Hoynes et al. (2012) provides a careful analysis of who is hurt during recessions based on crossstate differences in the business cycle during the early 1980s and the 2007 recession. Although their focus and methods are very different from our paper, their broad conclusions align with those reported here. They conclude that black, Hispanic, male, young, and less educated workers are most harmed in a recession. As we report in our paper, they find employment changes during the Great Recession to be similar for Hispanic and white men (in sharp contrast to the early 1980s), while employment losses among black men are substantially larger.
3 economic recovery. 6 Yet well before the recession that began officially in December 2007, the black-white earnings gap had already started to grow. The first decade of the new millennium has been a difficult one for the employment prospects of black men, especially those poorly educated and at the low end of the wage distribution. 7 The experience of Hispanic men stands in sharp contrast to the recent experience of black men. Between 2000 and 2010, Hispanic nonemployment was relatively stable, as was the Hispanic-white earnings gap.
The remainder of the paper proceeds as follows. The next section discusses the data sources used and the important issue of imputed earners. A third section documents overall trends in male earnings between 1950 and 2010, while a fourth section uses quantile regression to estimate black-white and Hispanic-white log earnings gaps, controlling for individual age, education, and location. A fifth section addresses concerns regarding heaped earnings data.
Data
This paper uses microdata from the 1950-2000 decennial censuses and the [2006] [2007] [2008] [2009] [2010] American Community Surveys (ACS), all available from the Integrated Public Use Microdata Series (IPUMS) produced and distributed by Ruggles et al. (2010) . Each sample used is a nationally representative one percent sample of the U.S. male population and includes nonearners and the institutionalized population. 8 We treat non-earners as having zero earnings, rather than trying to impute their hypothetical potential earnings. That is, we measure racial and ethnic differences in realized earnings, conditional on measured attributes, and not what workers 6 Black well-being is typically more sensitive to labor market cyclicality than is that for whites (Ewing et al. 2002; McLennan 2003; and Hoynes et al. 2012) . 7 High and increasing rates of joblessness among those least educated, as documented subsequently, is consistent with recent studies showing that incomes among households (defined comprehensively) in the lower portions of the distribution are increasingly dependent on government transfers (e.g., Wolff et al. 2012) . 8 The ACS was also conducted annually from 2000-2005, but those surveys did not include the institutionalized population and are therefore not included in this study.
4 might have earned. 9 The institutionalized population consists primarily of persons in correctional institutions, especially after 1980, but also includes persons in institutions for the mentally ill, those with severe physical disabilities, and those otherwise homeless (the elderly are not included in our analysis). Chandra (2003) , Pettit (2012) , and Western and Pettit (2005) have shown the importance of including the institutionalized population to account for selection effects in studies on racial differences in employment and earnings.
We restrict the sample to native-born men who are white, black, or Hispanic between the ages of 18 and 61 at the time of the survey and not enrolled in school or college. We measure earnings primarily based on annual earnings during the previous year and include wage and salary, business, and farm incomes. For the decennial censuses, the reference period for earnings is the previous calendar year, e.g. earnings in the 2000 Census are for the 1999 calendar year.
The ACS, however, is conducted throughout the year and the reference period for earnings is the previous 12 months prior to the survey. All dollar amounts are converted to 1999 values using the Consumer Price Index (CPI) produced by the Bureau of Labor Statistics (BLS).
Omitted from our principal analysis are individuals who did not report their earnings but for whom the Census Bureau imputes earnings using a hot deck procedure. Although item nonresponse is low for most survey questions, the exception is for measures of earnings and income.
Inclusion of imputed values can seriously bias estimates of earnings, typically causing attenuation of measured earnings differentials. This attenuation (so-called "match bias") is particularly severe with respect to earnings attributes that are not match attributes or are matched imperfectly in the 9 Of course, potential earnings are zero (or close to zero) for a substantial number of non-earners. Quantile regression is less sensitive than would be ordinary least squares regression to the inclusion of non-earners' potential earnings. For example, quantile estimates at the median would be identical with or without such imputations if all non-earners had potential earnings below the 50 th percentile. To the extent that non-workers have potential earnings greater than the X percentile, quantile regression will understate hypothetical earnings for non-workers and for groups with large numbers of non-workers. For most non-earners, predicted earnings would be biased upward were they based on measured characteristics and estimated parameters from an earners-only sample. 5 hot deck procedure (Bollinger and Hirsch 2006) . The quality of matches is likely to be particularly poor for African-Americans or other minority groups (Lillard et al. 1986 ). While the inclusion of imputed values, typical in most studies, can introduce substantial bias in estimated earnings differentials, their inclusion does nothing to correct for non-ignorable response bias because non-respondents are assigned earnings values from individuals who do respond (Bollinger and Hirsch, forthcoming) . Omission of imputed earners can change the composition of the sample with respect to measurable variables (e.g., age, education, and location), but this can be readily accounted for by reweighting the respondent sample based on the inverse probability of response (Bollinger and Hirsch 2006; Wooldridge 2002, 587-588) , an approach we follow in our analysis.
We find that the gap between black and white earnings is substantially understated when imputed values are included, a result previously found by Neal (2006) .
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Also important is either the omission or separate treatment for foreign-born men, whose labor force participation and earnings differ from the native born and whose inclusion noticeably affects the level and trend in Hispanic-white and, to a lesser extent, black-white wage gaps.
Most prior studies have examined racial differences in weekly or hourly earnings, but we follow Black et al. (2010) and focus primarily on annual earnings. Annual earnings reflect not only the price of labor services but also the number of weeks and hours worked during the year, thus providing a more complete picture of the economic disparities between groups. It is informative, however, to briefly compare racial/ethnic differences in median annual earnings, weekly earnings, wages, and annual hours worked, which we do using the 2000 Census. Weekly The median annual earnings among whites was $33,000, 0.66 and 0.45 log points higher than for blacks and Hispanics (the log differences can be loosely interpreted as a percentage difference using an intermediate earnings base for the two groups). The log differences in annual earnings are much higher than for median weekly earnings (at 0.32 and 0.31) and hourly earnings (0.28 and 0.27) due to fewer annual hours worked by black than by white and Hispanic men.
Comparing annual earnings therefore paints not only a more complete but also a bleaker picture of economic disparities between white and black men. In the analysis that follows, we retain a focus on annual earnings differences.
Earnings Trends, 1950-2010
Shares of Non-Earners
We next examine trends in annual earnings from 1950-2010 among black, Hispanic, and white men. Figure 1 shows the trends in the share of men without positive annual earnings over 11 Baum-Snow and Neal (2009) On average, blacks and Hispanics have less education and are generally younger than whites. These differences may account for some differences in non-earnings since younger and less educated individuals tend to have weaker labor force attachment, all else the same, while school attendance can directly decrease labor force participation (students are omitted from our analysis). Figures 2a-f looks at the trends and differences in the shares of non-earners between 2000 and 2010 in more detail by examining the non-earner rates for black, Hispanic, and white males by age and education group; values are also reported in Appendix Table B . We consider 13 Robinson et al. (2002) use vital statistics to suggest that the Census undercounts some groups of the population, especially black men. If the uncounted men have worse employment outcomes than those counted, then actual nonemployment shares would be even higher than those observed. Similarly, Neal (2006) suggests that the Census data include allocated employment information for some non-responders that may not be fully credible. Counting as non-earners individuals with what Neal (2006) considers non-credible responses to the work questions would increase the non-earner share even further.
8 eight age groups for men, ages 18-24, 25-29, 30-34, 35-39, 40-44, 45-49, 50-54, and 55-61 . We also investigate four education groups: those with less than a high school diploma, those with a high school diploma but no college, those with some college but less than a four year degree, and those with a four year college degree or higher. For all race/ethnic groups, the share of nonearners decreases with the level of education. Age has a non-monotonic U-shape effect: the share of non-earners is lowest for those in the middle of the age distribution and highest for the youngest and oldest groups who have weaker labor force attachment as they transition from school to work and from work to retirement, respectively.
The numbers also suggest that the differences in 2000 and 2010 between blacks and whites in the share of men without earnings are not simply due to blacks being younger and less educated. Even within age and education groups, black males tend to have far higher non-earner rates than comparable whites and Hispanics. both black and white college graduates, from 0.08 to 0.12 and from 0.04 to 0.06, respectively, but the levels remained far lower than for their counterparts with less education.
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In work not shown (but available on request), we explored whether or not measured covariates could account for the large differences by race and ethnicity in non-earnings. Using a linear probability model for non-earnings among individuals by year, we first regress nonearnings on race and ethnicity, which reproduces the information shown in Table 4 , panel A. We then add age, then education, and then location. The results reinforce prior conclusions. For black men, age and location explain close to none of the large black-white difference in nonearnings, while education accounts for a meaningful but modest share (about 20%). Among
Hispanic men, age does not explain non-earnings differences, but education accounts for about half and location about 15 percent of the total Hispanic-white non-earnings difference. The "unexplained" ethnic difference in the non-earnings is small, about 2 to 2½ percentage points.
We also narrowed our primary sample down to those who had worked within the past five years, a sample for which industry and occupation is recorded not only for those with a current job, but also for those who worked previously. As expected, this restricted sample displays rates of current non-earnings far lower (roughly half) than for our full sample.
Controlling for industry and occupation in addition to age, education, and location, however, does little or nothing to further explain racial or ethnic differences in non-earnings.
Real Annual Earnings: 1950-2010
Figures In short, the first decade of the 21 st century has seen decreased real annual earnings for black, white, and Hispanic men throughout the earnings distribution, modest decreases at the top of the distribution and substantial declines toward the middle and lower portions of the distribution.
Quantile Regression
This section uses quantile regression techniques to estimate racial/ethnic differences in log earnings between whites, blacks, and Hispanics both with and without controls for individual age, education, and location. 15 We first examine differences at the median, and then look at differences throughout the earnings distribution. Median regression is a specific case of quantile regression in which the median of the dependent variable is modeled as a function of one or more explanatory variables. Median and quantile regression have been used in a wide variety of applications in economics and statistics; examples and further details are provided by Buchinsky (1994 Buchinsky ( , 1998 , Koenker and Hallock (2001) and Koencker (2005) . While most studies of racial differences in earnings use least squares to examine differences in means, a few studies have looked at median differences including Neal and Johnson (1996) , Johnson et al. (2000) , and Chandra (2003) . For estimating racial differences in earnings, median regression offers advantages over least squares because it is less influenced by outliers and reduces issues with imputing non-workers' earnings when those persons' potential earnings are likely to fall below the median (Johnson et al. 2000) . More generally, looking at various quantiles, including the median, allows us to examine racial and ethnic differences throughout the earnings distribution.
Median Regression Results
Panel A of Table 2 presents median regression results of log annual earnings for men ages 18-61 in which the only explanatory variables are a dummy variable if the individual is black (or Hispanic) and a constant. White men are the omitted reference group, which allows the coefficients on black and Hispanic to be interpreted as the log point differences in annual earnings between blacks and whites and Hispanics and whites. White, black, and Hispanic men, however, differ in age, education, and geographic location, all of which have been shown to influence wage rates and racial/ethnic earnings differences (Black et al. 2009; DuMond et al. 1999 ). Panel B controls for age by adding a set of 43 dummies for single year of age. Panel C controls for age and education by adding a set of 10 dummies for highest education completed.
Panel D also controls for location by adding a full set of dummies for each individual metro area or state non-metro area as done in Black et al. (2009) using least squares regression. 16 Table 2 results are also illustrated in Figures 4a-b .
The results in panel A of Table 2 show that the median log earnings gap for black relative Including the detailed controls for age (panel B) reduces the earnings gaps for blacks and Hispanics relative to whites. Adding controls for education (panel C) further reduces estimated gaps, particularly for Hispanics, confirming that a considerable portion (but far from all) of observed racial/ethnic earnings differences is due to age and education differences. For example, 16 The number of identifiable metro areas differs across years and no metro areas were separately identified in the 1960 Census. For 1960 we include dummies for state and state interacted with metropolitan status. 17 The sample sizes for all groups and years are sufficiently large that all coefficients in Table 2 are statistically significant at the one percent level, so standard errors are not reported. Because imputation flags are missing or incomplete in the 1960 and 1970 Censuses, we are reluctant to rely fully on measured earnings growth during these early decades. Such measures since 1980 should be reliable. Longitudinal Social Security earnings data, matched to the CPS, has established that black gains relative to whites following the Civil Rights Act of 1964 were substantial through 1974, but stalled thereafter (Vroman 1990 ). In a recent paper, Duleep and Regets (2012) 
Median Regression with Alternative Earnings Measures and Population Samples
We next examine how blacks and Hispanics did relative to whites in the 2000s using Table 3 , and results for the three additional measures are reported in panels B, C, and D of Table 3 . The far right column of Table 3 weekly earnings is about 12 log points lower but still very large, at 0.33. White-black median log gaps in hourly earnings and annual hours also increased substantially in these years, by 0.24 and 0.35 log points, respectively. While we view annual earnings as the best measure of the disparity in labor market outcomes between white and black men, its severe deterioration since 2000 was clearly a result of substantial declines in both black hourly earnings and hours worked.
We also consider how results vary using different population samples. We first examine the effects on relative median annual earnings when restricting the sample to men with positive earnings in the previous year, which we refer to as the "worker sample" (panel E). We next look at how results change when we restrict the sample to the non-institutionalized population in the Census and ACS (panel E). 19 Next we estimate median log earnings gaps for the Census and ACS samples inclusive of foreign born men (panel G), who were excluded from our primary sample. Finally, we examine how the results change when men with imputed earnings are added to our primary sample (panel H). Visually, results from panels A-B-C can be seen in Figure 5c and those from panels A-F-G in Figure 5d .
Over time there has been selective withdrawal from the workforce of low-skilled black men, many or most of whom would have realized low earnings had they worked. Such selection helps account for results for the black-white median annual earnings differences for the sample of workers only (panel E), results that are strikingly different from those seen for our more comprehensive primary sample (panel A). The annual racial earnings gap among wage earners is far lower in every year and the change between 2000 and 2010, from -0.29 to -0.32, is not substantive. Looking only at workers and ignoring selection masks the considerable deterioration in relative earnings that the larger population of black men experienced in the 2000s. If the goal is to assess the economic well-being of black men, our preferred sample includes men both with and without paid employment.
Excluding the institutionalized population also results in measured outcomes being affected by selective withdrawal. Panel F of Table 3 shows results form a sample restricted to the non-institutionalized population. Doing so has a similar but less extreme effect as does the omission of all non-earners. Between 2000 and 2010 the black coefficient on median log annual earnings changed from -0.48 to -0.73, an increase in the earnings gap almost half as large as seen for the full sample. 
Sensitivity to Imputed Earners
Panel H of Table 3 bias in the 2010 median regression black coefficient when imputed earners are included is due primarily to the low rate at which non-respondents are assigned non-earning donors. Only 14 percent of black non-respondents are allocated zero earnings. Imputation bias also exists for whites and Hispanics. For white, black, and Hispanic men in the ACS, the non-earner rates for imputed earners are about one-third the rates for respondents (Table 4, 
Quantile Regression Results throughout the Distribution
Racial and ethnic differences in median log annual earnings are important, but may not accurately reflect earnings gaps at other points in the earnings distribution. Thus, we use quantile regression to examine racial and ethnic differences in log annual earnings at different points in the distribution. Table 5 The relative earnings trend is likely related to the increasing non-employment of black men in a complicated way. The significant decline in black earnings at the lower end of the distribution is no doubt partly responsible for increased non-employment rates. At the same time, some men who withdraw from the labor market may not have had potential earnings at the very bottom of the distribution, thus their non-employment decreases observed earnings at the lower-middle part of the earnings distribution. Untangling the simultaneous effects of declining offer wages and declining employment rates is a tricky issue and beyond the scope of this paper. Instead, we present descriptive evidence to help gauge the relative economic disparities of black men and how they have changed over time.
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performance among white men. Across the entire distribution, the performance of Hispanic men was notably better than that seen among black men.
Rounding, Heaping, and Smoothing
A common attribute of household surveys is that for continuous variables such as annual earnings, respondents report numbers that are rounded and concentrated (heaped) at focal values.
In the case of earnings, most reported earnings have a last digit of zero, with greater heaping of values ending in two zeroes than in one, three than two, four than three, and five than four, plus a heaping of reported earnings half way between focal values (e.g., more reports at $35,000 than at $31,000 through $34,000 or $36,000 through $39,000). For some if not most analyses, rounding
is not a problem, particularly if the data are "coarsened at random," largely analogous to data missing at random Rubin 1990, 1991) . Within a regression framework, it matters whether or not the randomly coarsened variable is on the left-hand side or right-hand side (Hausman 1991) . If coarsened earnings are used to measure a right-hand side variable, its coefficient is attenuated due to measurement error. This should not be serious as long as the degree of rounding is small relative to the true variation in earnings. If the coarsened variable is on the left-hand side, as in our analysis, then such measurement (reporting) error should not bias coefficients, but it will lower the equation goodness of fit and increase standard errors.
It is less clear how coarsened earnings might affect estimates using quantile analysis.
Given the extent of heaping in the earnings data, we were concerned that median regression coefficient estimates (or those at other quantiles) might exhibit "jumps" due to movements from one large heap of earnings to another. To examine this issue, we smoothed the earnings data heaped at rounded values. For all earnings whose value ended in two or more zeroes, we calculated a pseudo random value generated using a standard normal distribution. We then 21 added to each reported earnings value an amount equal to the random value times 20 percent of the rounded value (e.g., 200 if rounded to the nearest $1,000 or 2000 if rounded to the nearest $10,000). This procedure distributes heaped earnings without affecting the mean.
Despite our concerns, the analysis indicates that estimates are insensitive to heaping of earnings at values ending with zeroes (these estimates are available on request). Descriptive data showing black, Hispanic, and white earnings at various percentiles displayed minimal effects from smoothing. Using the smoothed earnings data, coefficient estimates from median regression (and from other quantiles) are highly similar to those reported in the paper. Because estimates are so similar with and without the use of smoothed data, we report only results using the reported earnings values.
Conclusion
This paper presents an anatomy of earnings differentials and trends for white, black, and The analysis also has focused on important measurement issues, in particular the sensitivity of estimates with respect to the treatment of non-earners and accounting for imputed earnings. Concern that quantile estimates might be sensitive to heaped earnings (i.e., reporting at rounded numbers) in household data sets turned out to be unfounded. Trends in Hispanic earnings are found to be sensitive to the inclusion of the foreign-born population.
The sharp deterioration in employment outcomes for black men leads naturally to questions about appropriate policy responses. Although analysis of policies goes well beyond the scope of this paper, some general suggestions seem warranted. First and foremost, it is clear that a healthy and robust macro-economy is essential for improving the relative well-being of African Americans. Even substantial improvements in economic growth cannot quickly undo the economic damage seen since 2008. Although not sufficient, a robust labor market is certainly a necessary condition for increased black male labor force participation and earnings growth. More controversial and politically difficult would be explicit public sector creation of jobs that benefit individuals marginalized in today's labor market due to low skills and changes in technology.
Equally fundamental will be substantial improvements in the accumulation of cognitive and noncognitive human capital among black youth, improvements that can later narrow the gaping racial gaps in labor market outcomes. Although there are no magic bullets, programs that target young children can meaningfully narrow racial gaps in cognitive skills, while progress in narrowing noncognitive skill gaps may be achievable even among older age groups (Heckman 2011 ). The benefit from narrowing cognitive skill gaps are readily seen in our evidence on racial 23 gaps by schooling level. Much of the benefit results through enhanced labor force participation, the movement from being a black male high school dropout to a college graduate in 2010 reducing the probability of having no earned income from 0.72 to 0.12. Increasing human capital stocks may result from traditional policies such as making college more affordable, as well as non-traditional policies such as paying students for getting good grades, reading books, or graduating from high school (Fryer 2011) . Ideally, policies that increase human capital will benefit all demographic groups, but disproportionately so for young black men.
In addition to human capital deficiencies, criminal activity and the U.S. correctional system play a major role in the economic woes of black men (Pettit 2012; Western and Pettit 2005; Raphael 2006 ). Young men typically enter the correctional system at a young age and are exposed to hardened criminals and an environment that discourages investment in skills valued in the formal labor market. When they are released, a criminal record reduces the ability to obtain legal employment (Holzer et al. 2005) . Many end up reoffending and spend their lives in and out of jails and prisons and consistently out of the labor force. While we do not offer specific solutions to the problems with the U.S. correctional system (e.g., reexamining penalties for drug offenses), we are confident there has to be a better way.
It has long been known that economic outcomes among black men are relatively poor as compared to those for white men. We have shown in this paper that racial gaps in earnings are larger than widely recognized and that the relative well-being of black men has badly deteriorated during the Great Recession. The proximate explanation for much of this racial gap is the low employment rate among less-educated black males. Although there are few easy remedies to undo the damage or substantially reduce the size of racial gaps, the goal of reducing racial disparities deserves no small degree of urgency. 
